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y*«EV CE K:*bV^ ) 5:it^a8, Ait«t>*5 3fr6ffi*an 
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@*2 0 4«J:tF#7«^-hKI»ia»2 0 6K:, **l**U 
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HSfct^tS. ^i:bt, MOSFET2 0 8^>bfetttt MO S F 
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16 14, ttlEfl|-&a 2 0#A#S*l*fc, *0>»IEf&#a 2 OIC0£T, Sfit 2 
1 2tfc(«2 1 KDTsJ *;f^Uf^ita 3 2*&Jl1rZ>o mX\t. 

ff- bwmm%mmu%z o 2icsggwf a 1 fcj:tfsiE##a 2 o^*sn 

fro, *CDi:t»i:I»f^al«5lGBT3 2©t7*»St6i^ SSt 
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a 3 2 ^mij-r^o 
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VNT, »IEIIN*3 814, IGBT3 20MEfeJ:^«5:f^-^ 

I GBT 3 2©^^^^>^»^^^^-^*ffi^^ <Z) ^ Hpf3tCI,X ^ ,2> * . 
e>tC, lGBT3 2tcm*an««i>«^a2S:«»'r*. 0614, WiEHIftS 
8©iffS:att7D-f^-^*S. »iEia» 3 8 14, ATJffi-^&^bfe ( 
*^v?S 1) «, ffi^a9(Dffi (ritit I co h^S) fc, SMtt 

tStfete (I o y e r } Ur^S2) . fit, Ico^ 1 o v 

J: yfc*£V>»£lCt4, I GBT©^- h38WT (ttf^ffit) &f8^i***liE 
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^©ffltt. £ATtf>5$ (2) lC<fcoT#*^tl€>o 
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bt, E sw # { RefE sw J:»Jt)^V^i:it E S W^ Ref E SW KT 
JC*s*J:^K:, «»ia»3 BKltttf &*lfeIGBT3 2©<r-h««E (E!5&Cfc 
W «2 1 2tfci«2 14) ^-r^^ffbV^mffiSrtf^^S &**J 
^ S 7) „ Zltili> SElfrII!i&3 6 ic ttt# 3 AftlftfC, ffi 

n e w 

5£ (3) T?a*S*l*o IGBT3 2©X>f9f>y«*«:*iit6fe 

[»3] 

Rgn™ = R S M -deti^gl (3) 
[0 0 3 1 ] 

E /Re f E s w< fc U=fo/jN$V%#^li, ykO^T-VZfS 8»C5ttf. 

sjcfcv^tt, v CEO i:, s;«ffi©ll (&T> r-0— s?«£E* 

iiRe f V CE J fcV^„ ) fc&Jt«r*S Uf^S8) . V CE0 #Re 

V CE0 #Re f V CE JKTK1«!«J:^K:, KftBfeS 6 C«tf &*lfc I G B T 
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tRg2i:f6i:> §tLV^- h«il:Rg n e w tt, 5$ (4) T^Stl*. 

IGBT3 2<&if-$?«ffi&«JfW"tSfc«>tC, *tLV>>>*- h&JfiffiR 
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-e<Z)|fe, *liEllIB& 3 8 l±, SUl<D ZolZLXmbntcMiE'r-* SraS'TWiEfll 
^a2 0SW5 Uf^^SlO) „ 
[0 0 3 3] 

fffcflTJ:^. I 0 ver^ V o v e D **** R e f E S W* 5 * * 
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ffiiEMmS 8^e>ffi*3 4xfe*liEM#a 2 0 |g|&IlIS&3 6 lCA#£*lSo 

tf)&#tffii: I GBT 3 2CD>f- hljaWU^S^iC 1 2 Sfcli 

ii2H©Sjji;i«$t5. 8BS»OS&3 6 CA:*J3*l**tlEf§#a 

2 0#lGBT®y-Mi (ifrfNfit) S:^t5i:SH ^- bm®m&m 
ifr®3& 2 0 2 -5t«0IS. *>«y-hKmia»2 0 4«J:tf*7«^-bK 

M-t^m^-t^o £*UCJ:»;, I GBT 3 2«y- hjKWril&S. 
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4§a 2©£^T#UI^CA*2 4x£f§#{Cg^T^iEfS-^a 2 0 

it, z<dv Tivz-i 2*miEzm : £,mizw.m~?2>mT*2bz> B -mwiz, ^~bmm 

>-9-5 2^>A#«^-fe>+»-5 3 lCJ:pT«#*«ffi*S4xT^e>, WiEIHBI 3 8 Tf 
[0 0 3 6] 

[0 0 3 7] 

^ic«fc >)&mm&3 7 iz&tfzmmmtfMj£znz>t&&c>, t*»iS3 o&c 

•9-5 0 ^ {ti* $ tl5 - 5 0fil a 3, m^M^^y* 
5 1 #e>ffj#3*l<& I GB T 3 2<©m*^#S:^i"il^-«^ft-^a 4, £ <fct>\ 
aR^f-IWfflnill&a 4©«»*JES:^«JEM#a 5 S:3l#i-So fit, Jfc#b£ 
#*tf)fs# (a 3, a 4, a 5) &C*fUT, «lE3«Na£SB5i U ^<7)«iE»m 
ffi C&IiEt*-*) ^^t-ffliEM^a 2 1 $:m^-r6„ iEif a2 Hi, ^0 
B&3 7}CA#3*l, #^ISB&3 7 it. A#3*lfc^# (a 3, a 4, a 5 ) <DU 

[0 0 3 8] 



1 8 
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9 1C&VNT, fi^tSi&3 7ttU 3£ifl«ffiV R ©ffi:&«ffi&#EE'**&ffi4 0 4, 
4 0 6, 4 0 8, ^ffiitiii&MtSr £JCJ: U^<7)^«J±$:^T^^-fe 
1 0, &m-ty-9-frt>A±l2ft2>mflr (a 3, a 4, a5)£SJE 
^#iC^i--g>'©#^iai^4 1 2, ££t>\ -fe U'^ MU{^4 1 0#3U&b£« 

itmm^4 1 4 &tfg;LS 0 *iIEEM&3 8 te, fit IBM©!® 4 0 i:*tiEfElil[Si&4 
1 £llx.<5 0 

[0 0 3 9] 

^TtC *fIEtI!i&3 8tC J:oT, M^fttC J: l/^;i/tf>»#*giE3 ft 

S^tCOV^M^S., *flEfE'Ef[IJi&4 1 a^^>^{C*f-rSB#a 4 

^itiK^ftS^MMa (^ft^, S^©MMT}C^(t§IGBT3 1© 
}V,tl'mffi<Dfcmi"<)\y) > a^r(Z)MSfcMt--5>fg#a 5 hifci*£ft£^ 

(-r^t>^>> s^co?a^#Ttcfe^-5ii^0miiii?&3 4 (Dmmm&(D 
#®i/^;io #iait£ftTv^ 0 a^<z)^ic^-r^,M#a 4 mtmznz^ 
mmm$> mm&mmzm* ©?asMTtSMMS3 o 
Mt^-sit^m^-fe^+rs i cDmij^-^a 4 ©fflic«o*^T*^e>ti^ 0 

um^rvn±iMmmm3 o ^m^-^r^m^icm^ti^m^mmm^ 3 4© 

*il«ffiM#a 5 ©'Ifilcao^T^&'oftSo 
[0 0 4 0] 

KTiC ^191^3 7£J;tf*ilElSi8 3 8<Z)i&^£Mt- So £f\ 

1 <Bffi;fr##lcSr3VAT#^®i&3 7 0>gi¥M«S:*tlE-f S^lco^T 
M-TSo ^IEIhIB& 3 8©^iiEMi@IlIS&4 (Mi, fiS-fe>*5 0^e>ffi*Stl* 
Pa3, £<fc£>\ H^«^S-fe>-^5 1 fr£ffi;fr3ft£fg-S§-a 4 j(^A*StlSil 
, ita3{Cj:UMS:^t5. fit, *iiEIB«ia»4 1 -e© 

Mt3i&3 7{Cffi^tS 0 



tfJSE4# 2003-3033057 



#2003—100306 



[0 0 4 1 ] 

-£(Z)1flEif a 2 1 Wu Umm&3 KDMVV h®S!&4 1 0tCA;fr3*l3 o iZ 
htUS&4 1 Ott, SME V R t iMEISSiiC J: o T4«S (£ 

Jfc*£E!»4 0 8lCA#£*l3c i£$*M4 0 8 it a 4*«A*a*lS. * 

V*fcfctf) , if^mtl!!&4 1 2lCj:oT*ffiif a 3 6lC^$£*l£o it^E 
0 i)±f^a3 6©i^ «ffii# a 3 4 i: ifc«* £„ Jfc«IIIK4 1 

-e©Jt«*g*tcSr5S, if a 3 8 &ffl;fr"tS. Jfc«IS»4 Hi, «J±i# 

a3 6« JilHUifMB&iS*.** TE*«#JC, IGBT3 2#JS 

[0 0 4 2] 
[0 0 4 3] 

HI©lC5l#-rsM-fe>-!?-5 0^f)©Wf a 3 }C<k »J|fi£&*ft*lU *tlEfB 

, *^ffl»E»©*»*m&^'*te-*a 5tt, -S5iC«ffiif T*&££#>, 
[0 0 4 4] 



2 0 
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[0 0 4 5] 

(C7^ - \f*y #3*lS„ rrt', ;^-*^5©fiSS:^tif a 3, IGB 

T3 zn&timmzm^m^ ai zis&tfm^-mwm&s 4©«i«Ei:^tff 

a 5#ffi;fr3;ftTfrk> *tlEiaS&3 8 T'ffilB&StffTfcJlT, «IE## a 2 1# 

a 2 1 ££j&bfc££, ^cZ)*ilEfg#a 2 1 £, igi&M# a 2 CD iifH&^tf U 
«rJC«a®»3 7ICffi*U jgM#a 2c7)SfbT^y^CA^^tifcM-^(C» 
^V%TffliEM#a 2 1 ££f&bfc££> ^CDffiiEM^a 2 1 |gi&fS# a 2(7) 
±fE£l3T#»JI$K:^«IS!&3 7{cm^t-S 0 
[0 0 4 6] 

jfc«ttf^ & « e> ft tc aro & mmm z + z <z> t* , urn <d ^mmmtm k <t 

[0 0 4 7] 
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[0 0 4 8] 
[0 04 9] 

*flE[IIi&3 8tt, «ffi"fe>-9-5 2^^©mi7M^a IGBT 
3 2 00HJMJEE (nl/^^-iv^lffiV CE ) £^*fi1-£^£#T*££,, *f 
iE[@I{?& 3 8tt, rOD«ffii2>if5 2^P>(Z)m^M-t a 8 5 1 

3 0^W#$t, ^<Z)H9, ^«^gir>-9-5 1 (Dffi^jM^a 4 (-T&fc> 

I GBT 5©m**§iE) iSJct^SjE-fe^-^S 2©m*M-^a 8 
IGBT5©ffii)«ffi) £4&*nU fro, ^n^tlCD^lC^VxT, 4&*HL£M 

&m^TMiEMmm$&4 ojcfcv^x-f v*y>fWi.9<*$-®>2> z *J#e>*i 

So 

[0 0 5 0] 

&Mv^, ffiZE^HH^ 4 0 {C J: U , >^»*©«S:#ftS (2) 

) o -£LT, -e©i^a4, a 8 CD'f»fe<kt?*flS'tS^^ ^^>^»^^>'(ii^. 
»IEffi«H»4 IKE***. «±©»5:TO^ l JIbt (-j£B*l«l#«ii 
tt) , f#a4, a 8(Z)^th^1"-5X-r ^^>^^S^©^ii^C0V^T^IS[©7 ^ 
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i&lc*N-5*-f y^:/$r«*©£»!S#*Stf*itf, I G B T 3 2©ffl;tJ*SfelC 
[0 0 5 1] 

T&BfriL-r-s^fcjtf-e^s. *fe, »iEia»^e)K»ia»feJ:tF««iatt^7-f 

[0 0 5 2] 

±fH^1iiESB'IitaS&4 1 fcfc, EEPROM(electrically-er 
a sable PROM) T'feotiK E E P R OMIt MflfCfclBltW**: 

WlEflBltlBIM 1 tt, EPROM (erasable PROM 
SRAM (static random— access memory) fei: 

-e<Z)«^JCtt, ±10EPROM, SRAM^i^7'J>y 

o -e<Z)«^{Clj:, EEPROM£MV^c^rJ:y*m7^mi£e££y3cffi^«i 
EPROM, S RAMSit)^ U »;7 , 7n9 7'S)S^fe»^»J^ ^ 

jxiz&\m&zmf&x*%, 2*>iz\z. y 7b v $yy*%^t-&& 
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[0 0 5 3] 

*mm<Di&miz&zmj3$t&mWiic]s^Tiz, iGBT32©^-hsg 

f^t> i ;tC, MO S F E T<2;*>m£t£^TifgfLT ; k e fcV^ 0 1 0 t 

3 6ii, y- vmwsm&mMmmnz o 2, ^m^- hsgifrisi&2 0 4, ^-^ 

W-^- higifrtSS&2 0 6, tf^tl^f- MgifrIUj&2 0 4 &Cg^£;ft£N^ 
MO S F ET 2 0 8. hfgt&tai&2 0 6 JC^M^ *l£N^ ^MO 

SFET210^ii5. 3<Z>fltJ&«, ^- hSmS^«mM^tlIl^$:^LT 
V^V\&T\ ®5lC^3*l£|gifr[ili&3 6 ^©ftfi^^S^fe £ 

-etie>^^^> m5ic^$tifeigi&iiis&3 6 ^ot, 

[0 0 5 4] 

®mmmwi®& 2 0 2{ci±, igM#a 1 ^<fct>*«iE^#a 2 o#a#3*i& 0 
igi&M#a 1 #a#$ tit 111 5 (Dmmmm 3 6 £ni?!$i-e& 

^fiH^-^a 2 0#A#£*l££^ h|gt&iai^Mlgl&iaS&2 0 2 
tt, rt-^fflRf- hKttEIB&2 0 4 £fc&#:7fl!Hf- hlgl&tai^2 0 6 IC, 
ii$|lSMO S F E TK^flD^£«JE0>'IBS:SVrte# (a 4 0, a 4 2) £ 
m^r^-So ^~ h«U&E*MBSfrEI»2 0 2 a 1 ;J3<fctf*fiEM 

#a2 0#AiJ3*l> fro, f©t*lcK»i#al««IGBT3 2©t7S:JI 

^tsi^, ff~ vmmm^mmmm^2 o 2 *siEfg#a 2 oicjsct, * 

7flJ$*- hMWjM8&2 0 6frMO S F ET 2 1 0 0)>f- V t^^lZ^Wt^^9,& 
COf^tff a 4 2 *&±}-t& 0 *yW>f- hmWt®&2 0 6te, ffa42 
^■TffiCD«JBE&, MOSFET2 1 0(Dtf- hS?tCMt5„ 
[0 0 5 5] 

HI 1 0 <£>fgifr[I18&3 6 (C^3VAT> MOSFET2 0 8, 2 1 0tt, tf—hVB^ 
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IGBT3 2(DY-h«?3 2 
Kmtl&tt%ffi<D*i*iSZ&fcZ-&&Z£ff'T*g&. &>±<DZ£.fr<b. MOSF 
ETCDt>Ii5:Ift;$t5ii:(CJ: l J, I GBT3 2 IcBJj&DSttS^*- 

[0 0 5 6] 
[0 0 5 7] 

tf- ^®m©f^t)U^C^l->^^5^;$:Mv^^«^■iCfeV^T, ffliE«#a 2 o tf);^•t 
MOSFET (2 0 8, 2 1 0) %%£1rfi£.fofe. Lfct.^ CDffiffii&t. LT <fc V"*„ ^ 

©i:^, ^f~hmmmmmmmm^2 o 2\t. mosfet (208, 210) 
<d¥- hm&&&T*m,timm(Dm&*m^r. mosfet (20 s, 210 

#ffiiEf§# a 2 0(DBtm,mm^^^^O^> MOS FET2 1 OCMt^t 
ffi£3lffiir6o ffiiEtaJ^3 8iC<fcUfe6^Cto^t>tl, MO 

SFET2 1 0tC^D-T-5*ffiCD|i^ *liEfg#a 2 0 £ UT«lE®i& 3 8fr£ 

[0 0 5 8] 

i gbt 3 zotf- ht%5^zmu-tz>mi±it. zov- bm*Kmqiz 
-ecz)j:e)^#-^(>c)MiHi5&3 6(D^m?:^-rH"e^So mi ie>mmm$&3 e# 

, Hi 0©««fria#3 SfcMfcSj&tt. Nf^*;i/MOSFET3 0 8^<):tfN 
f^*;i/MOSFET3 10^, **l^*U Nft^;i/MOSFET2 0 8^J: 
t)tNft*;VMOSFET2 1 0 ICM^JlCg^S tlT Vn&/&T*&S'o -€-(0ffi©fll 

[0 0 5 9] 

01 l ic^£;n£!§gifr[lli&3 6 jc&v^te, MIEISS&3 8^e>ffi*34xS»iE 
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«ta2oit ?-bmmm&mmW}m®2 0 2*ftz~?. fft>fy- hie 

gfr[SJ&2 0 4 fei:t>*^7{II^- bmmm^2 0 6lCAij2*l£o ^-><i>f- big 
ifr[Si&2 0 4 £Jctf;T:7#J^- hJSBKftSl^ 2 0 6 li, ^£4x^*1, ffiM^ a 2 0 
(CSO'VNT, JM£i±£MO S F ET<D|££¥!J$tU lotfeli2o©MOSF 

ET£igifr£-fr£ 0 &e>fre#), «iEias&3 8^^, *ym>f- vmwsm 

S&2 0 4 fej:^7ffi^- MgifrEI!&2 0 6 #=ggifr£-fr£^£MO S F E T COM 

mz^-miEm^ * 2 o^A^n-c^v^ "£<Dm&> *ym>f- brnmrnm 

2 0 4 J3J:t>*^7ffi!l>f- Mgi&EIIi»&2 0 6 ffiiEM# a 2 0#A*£*X5£, 

-eoitiE^^-a 2 o#^-rMi£<z>Mo s fetich- hn&ztmirZo 

[0 0 6 0] 

SI 1 iC^$tl^lgi&tlIiB&3 6&CfcV^te> Igm^-BT-SMO S FETtf)Mifc£ 
£ICJ: »J, I GBT3 2<7)>f- h^3 2 IC^*1&&«SI<Z)*£ £ £^ 

r-iliCi: U, I GBT 3 2lcM$tl^y- h«)±tf>^ft;^£^3-3 ^ 

[0 0 6 1] 

01 1 lZj3k£ft2>MMmm3 6JC^VNT^, ffiiEllim3 8^?>mi7$tl^lilE 

M#a2o^. ^-hmmmmmmmm^2 o z^ift^a 1 . w.m*yw?- bm 

i&tU!^2 0 4 &&tf*ym?- bMWjm$&2 0 6&CAij2;fl3tf>T\ Jty&iiMD 
[0 0 6 2] 

m 1 1 &C^£;n3igifr®B&3 6 IC^T, M#HC^M2*l5MO S F E T COM 
mt. 2m&>±<M£M<DmmX&^T £Vn 0 »J&cg^3;ftSMOSFE 
Ttt, #«#M&oT&|HlC-£&oT : k.&V^ ££>(C, M#nc^§|£*l£MO S 
FETCD», ix.il MO S1MX<D3SV^{Cj: *JSV^CM&£^> MlE 

i^a2on mmzsz^^Mo S F E t com%t.xi$& < , ggi&£-&£^£M 

OS FET&iStSf^t^otfe cfcVN 0 
[0 0 6 3] 



ffi|E#2 003-3033057 



#2003—100306 



) _ FW> (D) (V SD ) fcnl^bT^cfcV^ ^(Z)#£lC&, M 

o s F e T©t> Wil^ i 'JWK t'^l.. lot J: V~Mmmiz.*yW, 

[0 0 6 4] 

5h7>^^^MOSFETHlf^ dtUCGg^tl&V^ MOSFET©^ 
[0 0 6 5] 

®5, hi ofcjctfiai i izTjkznfcmMm&s &Kis^x\t. *tiEfe 

^a2 0JCJ:y, ^- Mg|»(Hl8&Mlgi&llIS!& 2 0 2 , Sfctt* $*-MM»iatt2 
0 4, 2 0 6 Srtl^bTVNfeA^ 01 2lC^£;ft£ <fc 3 tC, HVccW>fll 

y-h«g»ia»2.0 4 hffi»ia»2 0 6) fc©|S|lcSffiWS£En»6 

0£i£tt, -e©«fltiM^HIS&6 0 fc % »iE«#a 2 OtCJ: »JiW«rbT% *vx. « 

EM&@ft 6 0 tt, ilVcc0[BM4iSM^^^:J: l J« M^i: 
bt, MOSFETtcm$tlS^-hmJEJ3<fct?MOSFET©y-^- K 1/ 

[0 0 6 6] 

HIBfrtC, ^(5D«JEI^SEI5&6 0 5:MVNT> IfrfiWttlBft 3 4 0«R*ffi 
©3E»&»IE > r<& 5. £*TIC 013£MvnT, $fc»ltcSiiJ!'*S. 0 

13 (a) «ffi»S5IiIB&6 0©#^©— 013 (b) 

tfi3 (c) «, 013 (a) (Dmmm&m®6 o<Dmft**-twt]&mx*&2>o 

013 (a) ttmH&iatt6 0tt, Nf^^;i/MOSFET4 0 2J: 

, fiSRl, R2i3>7 i >fC^iA^ Nf^^JI/MOSFET4 0 2(Z) 

KU^tf* (D) te> *»v c c JC««S*i, v-*** (s) tt, S^Ri 



2 7 
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4 o 20 Ft^r yffiwit, mmni±m^ a 2 o#a#£*u y-h*^ (g) 

iC&, ffiiEtiII^3 8^e>MiEm^a 2 0^AiJ$4x^ o * fc, N^*;VMOS 
FET4 0 2(Dy-^i:I^R 1 ilCOKCD^^&^^Q h-t^o 
[0 0 6 7] 

013 (b) \t. m^-WMM^S 4<Z)*^Sffi#m5e<a«gBft&c&£^-£tf>« 
ffi|g$IEn&6 O0|ff^W0t^S. HtM^ a 2 0 *^*J±«#a 

30, Qgjz&v&ftj]m^a5o&&T*m}±m&m®Qo<Dii!,±im^ mmm 

JEffiij) a5 2lt [ft^M^-efeU, ilt)±i#a3 0, Q,^i]|fa50 
J3J:t>**^*i±m*^-^a 5 2<Z)l/^;i/li|lI--e&§= 013 (c) It, M+ffl 

Nf^^;VMOSFET4 0 2©y-b«KH A°;bX^CD«iEM^ a 2 0 
#A*l3*l£o a 2 0 tt, Nf t^^MOSFET4 0 2©im:i l J 

^i/^;i/^«?^*i±M (Vcc) £^-r^;i/*M*£:&oT> Q,&T*m;fr£ft 

§ (Q ( MMfa5 0)„ Q^ffiMfa 5 0 te, ^tf>l£, ®^R2iin>T r 
;i/©{£«i:&oT, «ffiM^HIS&6 o^^m^^n^ (fiiEffiMf a5 

2) „ £A±^e>> «ffii^Mni!^ 6 o m^wfflm&z 4(Dnmm}±<DWzW}Zffi 

[0 0 6 8] 

*Hfig(Z)^{Cj:^*^miS*3 Oli, lo©ICf>y^C^ 

, «i±-fe>-9-5 2&&z$*i&mm j zyv5 3tf, 3 0 

[0 0 6 9] 



2 8 
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«*^m^«3 0^(Z)*glE-r-#iB5t[I!i&6 2 £EVNT^T*££«fce>lC 
LTfeiV^ SrJUftfcbTmflfbfelfeTf*), Wg<Z>tt 

tlfc*;b*Ttt«M#*rtifc**. iiEBtB»4 1#EEPRAM© 

[0 0 7 0] 

#(a3, a 4, a 8, a 9 ) J;tf*^«llia» 3 4 a 5 ©« 

±fiM«HlI8&4©IB11!a»6 4 icM#a 5 6 £ LTteM-r£^fB£Wl/T : fc><J^ 

IS^it'tS. *fc, _hIB<Z)«f^«ffi-r-^&SiC±te«!llfIiII&4©8H*IiI 
&6 4lc!B1&£-e£J:e>lCl-*U*> iMSl3 0il Kflt*^*:^^**^ 
&gtffcv^tf>, &3£3rcS*. 3*>IC ^S^iC MlEIIIS&tf) 

[0 0 7 1] 

&33, **J6©m»lCJ:*«**«li61l3 4tt, 017 (a) iZB2ftZ>&5 
HV I C (H i g h Vo 1 t a g e I C) £ LXW^M L T % <k V *v „ ZLCAit^W 

»is»3 4 n±&Mwm&4 : ta>mKi"<jii/y bm&e 6 i 

GBT 3 2©g&#(C#oT^Wta5&3 4 grille J: »J, 

±&«I»IEI»4 ^m«J^HI1^3 4 0>iaTMr3e»#lESK:fT*>*ifc<fc5 * ^ 
&K?<* 0 «T*tt, iill 017 (b) i3$^J:otC, ±&ili!J»lS*M 

*^fla»ia»3 4 ©raic, f^^'J- hMtfei>7^ 6 s 

lE#fcte^£&&^tBlcL , rv^#, f^0JM8&3 4 rtici/^/i/S/? HUB'S 

6&«*tt-*«/»Jc , r*itf. ^* 6 8 icjt^x, i^W- fro, ft 



2 9 
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[0 0 7 2] 

3 gglMg#a 2 <DiL%±ifi ft^T^*)^®*^^*^ 

m~3<miET-Z*. SilE##£bT, B»M^a 2©&<B:ftt>±#yi$fcJ:tf 
fi^T^yWJC, «»|B»3 6fe*tJf#»ia*3 7K:ffi*-T6^T?*«. 

[0 0 7 3] 

s„ hi stcs^T, (i) ±ftw«iiaii4*»e>m*sns««ffli#a i, 

(2) it. ±&Mfflm&4fr*> (1) ©Kii^al^SftfeilttlGB 
T 3 ZKAtiZtlZMMm^a 2, ( 3 ) tt, ( 2 ) (D«Blfrte# a 2 #Alfr3*l 
fe^i©IGBT3 20{t}MJ± (V CE ) , (4) it. (2) (Z)|gi&M#a 2 
#A#£*l£££tf>IGBT3 2(Dffi#*^ d c ) &^"o 01 8£#M1-£ 

fcA*i^ (a2, a 8, a9)lCOVNT, ^ft^tl, ^©A^M^IC^ < ffi 
IEM# (a 2 0) J§ggfrfi#a 2 ©^CDfi'fei^yiftfe «fctf*©St'feT^y W 

g&3 8^e>ffi*sti«»iEf5-^ (a 2 o) it. **i-en, SWS#a 2© 1 tattf 

tC*r5V^T£j*S*lS. ^ *iJ^m^SlCA*$n^lgmm^a 1C0M 
Mtte, -MWtC, akHz73rM2 OkHzTf&U, f ffl^iTOtt) 5 0 /t 
mT?»S. tot, «J±-fe>if5 2fei:t>*A#«^-fe>-^5 3lCj:oTM#^m 

[0 0 7 4] 



3 0 
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^y^«#bfcA*M# (a 3, a 4, a 5) ICoVxT, ^tf>A* 
M^tC»o'<«lEm# (a 2 1) &, M«*a 2©*OSt^±««yWrfi«fctJP«C 

o^T^y^cffi^-r*. o*y, M«*a 2<D£t3±#yi*fc<fct«r&T 

3^y^rJC»iEIBB&3 8^e>ffl*3*lS»iE'fg^ (a 2 1) tt, -£*l€*U 

# a 2©iiai{f®sc^±^yi*fe*tJPiia«r©^T« c yi»K:»iEia»3 s#jr 

5 0feJ:tf*^«»-fe>*5 l*KJ:yflr9#fflaS*Vtfr&, «lEiai&3 8 T? 
[0 0 7 5] 

gfrf§-5§- a 201 # >f S > y &A,£ A#te* & M 3 i: {c <fc y HI 
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